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^-i^: 1/ 



SpC(Low Density Parity Check)^f^^«^^«-^' , h^cn r f^o 

zt^s^^ti-^u-wmm.0 

2 004-3011373 



2 003-294383 



^-v?: 2/ 



ffffipt y -fe - y|B1i^^^i^ RAM(Random Access Memory) XMrn $ tL> _ 

im-^m 111 
im^m 1 2 1 

1 3 1 

141 

MUm 1 m^1®<^^^ ^ - K07^#^msBP1B0/N V 7-/;^/ - b 

[tt*^ 1 5 1 

frlB^ 1 <^T^»^^fi> fII5P1®<^^-^'^^^-^^^^^^8SP^*^^' ^^^^""-^ 

t%^2imilmt. 1^f|^Pi@o.^-;T^;v/-K<^^t#<^^a<^-sl5«^^t9P^H<^t^» 
[m^m 1 6 1 

Itt*«17] 

HiiE#2 004-3011373 



;2 003-294383 ^ '^"'^ • 

SS^l »SS2?2Si55iSr 2«.->.^.*- >H«.(Rando. Access Me.. 

c: i: #m ^ -2) ^-^Mo 

Sib 2m<r>i^ y^J^^^- b RMCRandom Access Memory) -etu^^M / r » 

2 004-301137iS 
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^-v: 4/ 



[lf*«2 9] 
Ilt^:^3 2l 

omSS*^*IB«^^^±^ 21@<D-»'^^;V*-- hRAMCRandom Access Memory 
[W*]^3 41 

mie2«'^'>>'^^l'**- hRAMCRandom Access Memory)li> ^fi^fim-'<07 V l^^i^ 
l»*«3 5l 

aiSE#2 0 0 4-3 0 1 1 3 7 3 



^#M2 0 0 3-2 9 4 3 8 3 ^ : 5/E 

3 8 1 

[i»«3 9l 
l^^g.^^^ 4 0 1 

LDPC(Low Density Parity Check)^?^<^«^M<^^^:^Sf J;^^ >^ u^.n r 

T'*;5.^n=jT^J. ^/ctiPxpooff^J^^^fi^^JtbT, ffiBLDPC^f-^<^^«tTW> 

^S^O^w Density Parity Check)^^^^^^^^'^!^ .-^tc^f^^^^n^^ A-C* 



miE#2 0 0 4-3 0 1 1 3 7 3 



Mm 2003-294383 



^-v^: 1/ 



tT(±x v^t>t9>^'>^^ >'(C. E. Shannon) Ojiffil^^f^'ffcfe 

rallel Concatenated Convolutional Codes))^. fe^J«^^^ii^^f-^(SCCC (Serially 
Concatenated Convolutional Codes)) i: v^o /c, v>^v9) ^ ^ -*'^-^<k(Turbo coding)^ 

<b*n'btt-2,^-^'ft:^&-r'*^®^S/'?'J x-f ^S#-^(Low Density Parity Check codes) 
{\>XT. LDPC^f-^tv^^) iim^iW-o^^^o 

LDPC^|-f±! R. G. Gallagerlii^i* FR. G. Gallager, "Low Density Parity Check Co 
des", Cambridge. Massachusetts: M. I. T. Press. 1963J \,z3^\^^xmi\Z^^'^*^rz^ 
^(O^. TD. J. C. MacKay. "Good error correcting codes based on very 
sparse matrices". Submitted to IEEE Trans. Inf. Theory. IT-45. pp. 399-431. 1999 
J TM. G. Luby. M. Mitzenmacher. M. A. Shokrollahi and D. A. Spielman. Anal 
ysis of low density codes and improved designs using irregular graphs", in Proce 
edings of ACM Symposium on Theory of Computing, pp. 249-258, 1998J IC^v^TW 

LDPc=^l-t±! '^^<Dm%^z^^. ^-ytm^mtnm^z. ^g=^«=irft< urv^< jcl^ 

iT!^COJ:9'S:LDPC^^^l^ov^-C*#Kllcm?^-t^o_'5ji3. LDPC^-^{±. 
LDPC^-lii! -eoLDPC^^-^=^S«t^^^1f9!l (parity check matrix) ^ <0-C* 

^(oi^i-£^^m^\ti.x\t^ mut. ^1 ti^i-i^i^. ^^j<7)/N5 :/^m<^ ("r<^ 

ic) (weight)*«"3"T-^)f)> ;S.^f<^/N5 >'i5^m.^^"6"t?*S^>0^*«*'2>o 

DPCi^-^(4, v^:i.^-\mm-^t^-^fi^o ^^fJit/#9!)o/N^ >iJ^s<^>&^-^ 
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^-v: 2/ 



-■^ ^IJ)Pc|f-t<?)«-tl±^ Gallager7&^'?l^«-^(Probabilistic Decoding) ii^tj^^ 
^t'r]va'v xlx'£l^ ..UTy;vy-K (variable node -fe-i^^ - Mmessa 

- 9 -7 (Tanner graph) ±X<ommm{he\ ief propagation) U i ^ ^ v - ^ ^ 

erS SpC^loa-^T ;v rf V X A i: t T ;u =f U X A AXti T ;v =f V X A B ^r^i^ L 
ti. 'iftO"0''^L$=S:. v>;bv9)^*m*«Jt(log likelihood ratio)-e*mU/c*i^«T 

10 0 14] 
dv-1 

Vi=Uoi+ I Uj 

. . • (1) 

10 0 15] 
1^2] 

d.-1 



... (2) 

[0 0 16] 
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^ (1) fc^ (2) K^n^dvtdcii. ^ii^fi. ^nmmmij\^ ifrlS 

i^.^i Vi) tfzit (2) (Dmm=.^^^xii. ^fim. >^«;'-fe-i^^ffi*ti^^ 

x.^zty!)^h. mttzimm»<D^m^K i7bmd.-itfziii7bmdc-itf^^xy.^^o ttz 
. ^ (2) 2\ttvi, v2Knt^imtsy7Em^i^^^is) 

ic^-rM^R(vi.V2)«7)r-7';V=^i^*«Lr:^t. -tL«:^ (4) iZTT^-t X i^i&mi^ 
[0 0 181 

x=2tanh-^ {tanh (vi /2) tanh (V2/2) ) =R (vi . V2) 

• • • (3) 

[0 0 191 
[1^41 

Uj=R(vi. R(V2. R(V3, -RCvde-^ Vd„-i)))) 

... (4) 

i J y 7-812 Xii. ^ h ^ickTSi^T/ilt-f V^^):^yy^iX. 7.-r 7 ^ S 1 3 
[0 0 2 21 

[msi 

V=Uoi+ .I Uj 

^"^ ... (5) 

l:\5) (omn^ts ^ (1) (Dm.nh\tmtj:^. ,^^)Tzr)vj-Y\zmm\.x 

;V/-K) -Cli. ^ (1) \Z7r^\^tz^nmji^^^ 'V'T»^i-y-K 

\z^C>x^-<hmz^ tr. u)?m-^(Dm.-^imi^itLxm.m-r^o 

[0 0 2 61 

{iiiE#2 004-3011373 
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114 li. (3.6)LDPC^?-^ #-^«12) (^1t3fc^f^J (parity check ^trix) 

[0 0 2 7] 

LDPC^?-^<7)«#:^^-e**-^^^D^^ hT;V^VXA(Sum Product Algorithm) ti. 
[0 0 2 9] 

^3..^^ y- KOjI^^tcov^-ClUB^i-^tin-^ ^ (2) ^> ^aXb=explln(lal)+ln(lb 
|)|Xsign(a)Xsign(b)<^M^SrfflV^-C. ^ (6) (D X ^ izm^U-To iS-L. sign(x){4. 
x^O<7)i:§lt?^>9. x<0Ot#-l't?**o 
[0 0 3 01 
[ic6] 



dc-1 



Uj=2tanh-M H tanhj-^ 



=2tanh 



-1 




=2tanh 



-1 



exp 



-I V-ln(tanh 



i=1 





dc-1 



X TI sign(Vj) 

i=1 
• (6) 



x^OtciBV^r. ^(x)=ln(tanh(x/2))i:^«^^^:. W=2tanh-Me-^)t?* 
-2>*-?>. ^ (6) {±. ^ (7) Oj;dlc#<Ci:75«'C§&o 
[0 0 3 2] 
[SC71 



d„-1 



u: = 0-i I 0(|vil) X TT sign(Vi) 

* i=l / i=1 



(7) 
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2003-294383 ^ ^-v^I 5/ 

[0 0 3 41 

:&i3. riic,5 (x){±> ^(x)=ln((e^+l)/(e^-l))i:^>^1--.!:^^'-e^. x>0lCi3V^t:. ^ 
(x)=55-' W-e^^o Mm^(x)i3J;t>'^-Mx)^/N-K'!7^Tlc^^i-^|^lC{±. LUT(Loo 
k Up Table) =^ffiv^-c^^§ttS^'^^«*^*^ M#*t::|Bl-OLUTt ^^So 
[0 0 3 5] 

[0 0 3 61 

o-C^X-tt^T^^'&Cfull serial decoding) O^^fet^-^v^Ti^^-T -So 

[0 0 3 71 _ _ 

cici-eti^ mK.if. @8o. 3 0 (=rf) X9 0 (^j) <7)^m7n-^mm^fi^^ 

(^?-f-fb^2/3. ^-^ft90) ^m.^-f^ :itiiir^o ms O^^^T^iJ*^ i <^^ti 2 6 9 
^f?|J■t?^±^ 0^, "."-e^mLTv^-i.o 

[0 0 3 81 
[0 0 3 91 

ia9<^^-i-^a"eii^ -?-<^|iif^i-<2) 1 ^'ny^J' (clock) ri:ic, 1 o<^^lc^i;&1-S -?< 
[0 0 4 01 

EP^. IiI9<^m^^S{i> 2o(^fefflp«*'; 1 0 0 is itJ^'l 0 2. 
Ktt#§?10 1. loOM'VTr;v/- Ktt-#^1 0 3. looSrjiffl^^'M 0 4. 1 
oofU^^l 0 5;{>^<c>^^o 

[0 0 4 11. ^ 

m9<Dm^Mr-li^ ^m^^') l O OttzHl O 2:d-P>^ «y-t->^f'-i5':*noi-o 
M^m$^x> -e*^^ •:'-b-vT-'-^^fflv^r. B>fS<^^£iw^tJ&i-^^ 5'-fe-V7'-^*^W 

^*'J 1 0 2tf^til 0 Otc^&ia^;&*t-Cv><o ^^)iILm-^^:^T^I^^^{i^ d^lEa-^ 
^Jff 9ii9<om-^M^«MWl^^«-t-^*N ^) L< {illI9<7)«^^S^^^iStffl 

[0 0 4 21 

<b«*&$ ^ -fe - vDioo^. ^ yi^y- Kti-#fi 1 0 1 i^m^n^irmmz^ 

-v?D100'£•^ ^&ilrttT*^JIIl*ii*)tC. >e y-k-v'DlOli: LT> y ^ / - KWh#^ 1 
0 1 ic>8ti^1-^o 
[0 0 4 31 

^ ^ y ^ y _ Ktt-^^ 1 0 1 14> 111®^ I 0 5T()-hm^^ti^ $im«^D106tc*o* i , 
^KM^^V 1 0 0**'btt#&$tL;&p< -y-t-v^DlOl^rlBv^T. ^ (7) tctlfeot:M#«:fTV> 
> ^(D^ni^X-DX^tbhtifz;^ 7-b-i^D102«r> ^ao:e^^^-=E'; 1 0 2kzWi^i-^o 
[0 0 4 41 

1 0 2{±, maof-ocy^/- Ktl-#I§1 0 l^-'b'g^^^^T^^^ y-fe-'>*Dl 
02^:^ f^^<^)^N'V T-/;^^'- Kti-^tf 1 0 3:&«^<^ffi-rM#{C^&^fCV^<o -?-L-r> 
M;>{^'J 1 0 2{is /^Ury^l'^'- Ktt-#<^7:c-X-e{±. «y -fe- vD102=£r^ t&^LT 

[0 0 4 51 

tbiE^ 2004-3011373 



#02 0 0 3-2 9 4 3 8 3 ^ ^""^ ' 

10 0 

?i; ? ? 7- Kth«S 1 0 1 KM««-?-D106Sr«itSb. SM;< * ') 1 0 2 (-. 

^ m 0 -eii y ^-Pm^^' ^ > ^^^^t-^tt 6 if h (bit) 
K?5«#^*D123 (^(IviD) ^K-J^ait. Sn»?fl2 2i:FIF0p«*J127t^W 

y -fe - >;dioi <^ j^*t'litDi22 ( I vi I ) ^ § ttT^m ^ 

ffilE#2 004-3011373 
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^-v^ : 7/ 



mm^^ioeii^ rij om^. ^v^9\ 2^\u vvx^ 1 2 st-^&^^^Tv-j^ 

\Kfz ^ (Ivi \)-hm^^Mz 9 tr-y b(^ttD124 ( i = 1 i = dc tt?0 2 ,5 (Ivi I)) 
*S#^U 'iiiD125i:bT. Wv^^^ 1 2 5 tCtBtl fCl&tt^-^ Vv;^^12 5{i.2 
^LTV^;&>|tD125^> 9lf-;/ h<7)1ilD126i:LT. -fe V ^ 3^ 1 2 4 i: *q#^ 1 2 6 IC-^I^ J 
;?>o fiJM^D106>5^^ roj (nih^. 2 4t±> l^vX^ 1 2 5;&-?>tt^$5i;^c^g 

D126^rM^L, VvXiS' 1 2 5 Hffitl LTS^^^-^^o Bp-^. ;^*ff^jO 1 >fTlCS. 

. VVy^9\2^\U •i^Ii«#$*t/c5Klvil)=Sr^ -tV^^^ l 2 4 i:ijn#Sl 2 6 IC^i^ 

10 0 5 5] , ^ ^ . J J. 

— FIFO;<^U 1 2 7 VS/;^^ 1 2 5 :*^'bfffv:53:'lilD126 ( i = 1 JO^ib i = dc 5 

-COs'^ (IviD) 7&5m^$^'2>*-ecO^^ LUTl 2 l^^'aStJtfv:fS»^mD123 (^Sdvil) 
) ^Mt. 5 If h<om27^ LT««:^1 2 6 IC^^-t^o it^^ 1 2 6 {±. V^^'^ 
^ 1 2 5;5-<b'»ilt$tL7t«D1267i>-f>. FIPO^^V 1 2 7 56- t«^&$^^/cm27*M#L> 
^(D^t^^*^. 5 If.;, hoM#«D128i:LTLUTl 2 8tC#^1-l.o BP*.. M^SIl 2 
6{± 3^atff^J<?51fftcS^^TO;K^-'bO^ >yfe-vD101 (p{>7-b-vvi) 
tiy^^#(lvil)<om^<t^^^. *i6/^v^^^^ibOp' -y-fe-vDlOl Ov-fe-vvi) 
f,tL/c^(lvil)^^»LT. ^<7)-^#m (i = l7&^?, i=dc-l^t?(^2j5(lvil)) =£: 
^#'610128 1 LTLUTl 2 8 H«^i-^o 

LUxAVli. «ff«D128 ( i = 1 i = dc- 1 ^-eos ?5 (Ivi 1)) IC^LT. ^ ( 
7) ICiott^r' (SjSdviD) O?g»^ffo7t5lf«;' bOi^»^*D129 (^-V2?5(lv 

il)))=^ffl;tii-^o 

10 0 5 7] , , 

J^J.±<7)^!!:Sfc3&ff L-r. EXORmi^ 1 2 9 ti> ^13 0 H^glfi^^tTV^^ 1 t h 

oiSDisi ^g^-^ e y b D121 1 <D#m w^a^p «r ^ c i: i . ^-t tr h i:' 7 t <^ 

^»=^ffv^. 1 tf y hO^^^mSO^l^^^^^' 1 3 0 t=ff*&^i-So =5^*5. ^*ff^jO 
lffi::i:^^T<0;K;5-?>Opt •;"fe-^:^D101O«?-f-tr')' ^D12l3&«*^?$^^/v:^^. 
1 3 0(3:'J-fey h$tL*o 

i^iff |j mfir ten -i) ^-C <^iK^^ ^ <^ ^ -fe - vDlOl (om^y^-jy D121*«*# § 

#^^0130 ( i = 1:5-^ dci-eonsign(vi)) ;5«vv;=?.iJ' i 3 o ftO 

^iispi 0 5*-^«i^$n^«ii^?^i-^Dio6{±. roj ru lizmt'T^o 

fS^I«|-D1067&^ riJ O^^. •feV^'^ 1 3 n±. i^-:^^^ 1 3 0K^m^fir\^j^^m 
m % ^^if oiffi-Es^r <Dm^ t^co^^v^- i^oioio^-^ if > di2i*^*» $ 

kfe-KDm (i=l;&^e>i=dcfe<^nsign(vi)) ^S«^t. llf-y h<^>(gD132i:L-C 
VVT^^ 1 3 2trffitlLTM$-iir^o Vv;^^?' 1 3 2 Ji. M t-Cv^;i.1ilD132?r. 1 t 
hOjtDmh \^X^V^9 \ Z\ i:EX0RiIi^l 3 4 lC#^&-r^o fl]l5«-tD1067!l* TO J 
OJ^-^ •fe^i^^l3Ui. 1 3 2:6^15^)^$ tLf^-lilDm^^i^U 

3 2tCta*LTW=f&i^$^i:So iP*., 1t«1f^iJ<^ Hfl^S^^T (7)fe75^«b(^^ y -t- vDl 

fc1i=Sr> •feV^^' 1 3 1 iiEXGRHIl^l 3 4lC'^«&1-^o 

-^.^FITO^^U 1 3 3Ji. \Z2i)^hWzti:mSim ( i = 1 ^^^b i = dc ^ 

-eonsign(vi)) ;?)™RiIg&l 3 4tr«$:^t;|,*-e(^K> if^^lf y hD121=Sr«t> 1 
M-j h O-filDmi: tXEXCREIl^ 1 3 4 iC-ft^-T^o EXORUli^ 1 3 4 {±. VV7.9\Z2 i)- 

miE#2 004-3011373 




#M 2003-294383 




8/ 



hm^^t^timmsst. fipo^^'; i z 3^!>^h^^^^i^fcim)mt(Dmimmmm^mn■ 
tJi-^o BP*>> EXORIill^l 3 4{i. ;^^=ff ^iJ<^ 1 ff lcS'l)^r 0^^^f><^^ y-t-v^DlOl 
hD121 (sign(lvil)) 0*#{t^. ^i6/iV^^;&-^<7)p{ •y-b-->^D101O?6=-^e 
•^^ hDl21 (sign(lvil)) -CI^L-C. ■€-<Ol^#'lft ( i = 1 i = dc- 1 t -eonsign( 
IviD) ^l^^ffiDlSSfc LTffi:^)-rSo 
10 0 6 1 1 

^^L-y^y- Kth#^ 1 0 1 -eti. LUT 1 2 8 ^ ffi:tJ ^ ^Tt 5 e y h (;0?S#M^D129 
=SrTffi 5 e y h i: -r * t ^) EXORIilK 1 3 4 36^t> ffi* $tL;t 1 If y b (7)B^#«D135«: 
^Ji^ e h t-r^^ff 6\fy V y ^-1^102 -b- v^uj ) t LXtUti $ tlS o 
[0 0 6 21 

lik±OX^kz, ^aiy iJ'/- KW-^ff 1 0 l-et±. (7) Of^^^sfi^^ptL. jiy-^- 
[0 0 6 3] 

$tL;2.^ .y-t-i;<7)*:^ic{±9T'^)^fs:i6. y ^ - Kft^^l 0 1 ti^ 91@<^^ 
-fe-v>' (^(IviD) =^3l®$-iJ:^FIFX)^*'J 1 2 7 fcFIPO^^U 1 3 3 =l-^L-CV>^o =fT 
Ofi^>6«9*^<^>tfO^ ';/-fe-v^«rW-S-r*i:#t-{±. FIPO^^U 12 7 fcFIFO^'^eV 1 
3 3{'iSif^MMM:iiK -?r<D^<^M^<om^i^^^t^^o 



HI 1 1 (±> V r-rr^J- Y^n^ i ^T^=ff ^ la 9 o/n^ u r-:fn^y- KW-#^ i o 3 

[0 0 6 5] 

Hi l-t?(i. <yfe-i?;{»^'ff-^tf y h ^^^^^^T-^ft 6 If 7 b (bit) icari^fb 
$n-CV>^ *,<7)i: LT. /^V T^;vy- Ktt^Sff 1 0 3 =^*tTV^;2>o S^w> miT'fi 

1 1 <^/^^U TZfA^y- Ktf#=^ 1 0 3 IC{4, ^ n c k tJ^^I^^ n c k (4. 
'Sg'^-T'n «y J: ^ Ic^r-j-Cv^So -C-LT. #rny:^{i, n y ^ c k 

[0 0 6 6] 

01 i<^/N*UT-r;vy- Kft^sii o 3{±. mmi o s^a^'b^&^t^^^ -Mx-j^. i 

tr 7 h<7)$IJ^'fi^D107lc*o'#, ^ffl^^U 1 0 2>a^ib l-o-f^U^^tfi^^f- y^-'J 
D103i:> grffiffl^^y 1 0 4;&^^K<^ii**t^^«T'-^D104^fflV^-C> ^ (1) KX^fz 

[0 0 6 7] 

ID*>> /N'U T:/;^/ - Ktt#^ 1 0 3 T'{4, ^t*^f^J<7)#^Tt^MfDi-^'^^ y^ y~Y 

v'D1037&^ MM-^l 5 1 i:FIFO^^ U 15 5 K^^^in^o ttz. /^'V T:/;vy- Kft» 
^10 3t?{4, 1 0 4;6>P, 6 e*:? h<^^«T'-^D1043&noi*-=>^«^ji*^ 

. Un^^l 5 6 I'-^t^^^t^So 5^613, /N''; T^-'V'^- Kti-^lf 1 0 3 fimSBlO 
5 56-?)flJffll'fi-^D107«i|&$tt, -e<^«II|i^-^D107{4. -feV^^ 1 5 3 llttj^^^T^'&o 
[0 0 6 8] 

Jnft^l 5 1 {±s > >;^-fe-5^D103 «y-b-i^uj) t 15 2 trt&^^ttTV^;?) 

9 If hOlilDlSlt =^*q^1-^^ tlwJ: f). ^ y -t- v^D103^a#L^ 
9 tr^ h<^»#'(t'Sr. V^v:^^ 15 2 tmM-f )^^^f^j01^!jtc b.^^T<7) 

[0 0 6 9] 

t^^^m<^lM t'S^ ^ -t - v^D1037&« 1 o-fom^^htft. V vT. ^ 1 5 2 tci^J39><0 

Dio7{4. roj i)^h nj «fbi-*o fjax-tf. mom^^t^ r5j ■eab^^'^> w^M-f- 



[0 0 6 41 
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D107{i^ ni-h4 ^xnyi^UtX'ii [0} tfiV). 5 n y B f 1 J tt^^o 

[0 0 7 0] ^ 

umm'^mou^ ru <^*i^> ^tui^^i ssa. wt.^ i 5 2«^$tLrv-^ii 

fip-t,, ^t^^f^ijO l^Jl^S^^'C<^^:6^^0> VD103 (^•;'-fe-vuj) 

k^c9 l^v Veomsi (j =l>6*ibdv*'e0 2uj)*S#iL. V-i^*;^ iS' 1 5 4 liffi* LT 
t&iS'S^-fr^o U-v?;^^ 1 5 4t±, |&^tTV^^1iD151^. 9^-;^ h<^1»D152tL-C, -feV 

^ 1 5 3 i:«#f|l 5 6 lc«&i-^o fimM-f-DlO?*^ fOj -bl^^J' ^ 1 5 3 

{i. VvX^' 1 5 4>6>'b^j^$tLfcjftD152*M*^t. I'vX^ 1 5 4 l^iffl^f L#^l^ 
BP*>. ;it^tf^J(7>l^iJt;e:*^TO^$>5»?)<^^ •;'-fe~':?D103 (p<7-fe-yuj) tJ^^^ 

[0 0 7 1] 

--H^ FIFO^^'; 1 5 5(±> VVTs^l^ 4:*-lbff5t^r'ttD152 ( j = 1 dv ^ 

0'liD153i: Lr«#^l 5 6 l::'W^-r^o 1 5 6 {±> Vv";^ ^15 4 yJ^'b'W^ 

$:}X7t'(fiD152:d-ib. FIFO^^V 1 5 5 ;e>^'b«$tL/c'|lD153=Sr^»^'S»o Bnt>> imM^ 

'fi|3&-ip> ^ae)^^v>;K7&^P><?>^ y-fe-yuj=Sr^irtt:. ^O^^^ ( j = 1 ^J-f^ dv- 1 t 
-e<^2uj) ^^fe-So 5 6tC{±, ( j = l;&^?>dv-l i 

-eoSui) IC. SWffl^^V 1 0 4>&^'b«l&$iT^7^:5:#T--^D104^Sn»tT, -ecT^j^m 

10 0 7 2] 

[0 0 7 3] 

(uj) :g:ilE$-^^FIFO^^'J 1 5 5 =Sr^LTV^;S)o ^jom<^/&* 5 *?i<7)^!j<^ 

^ .y^-v:^tt-^i-^i:§ic{i, fifop«^'J 1 5 5 'e<^?ij<7)m<;^<^'lfi 

10 0 7 4] 

h^hc ^LX. m9(om^mm<>^J:^fH^^ 100i3J;t>'102. tkmz^^ 

vi^^-Vmn^l 0 li3J:y^/N*UTy;l'^-m#^l O SOFIPOp^-^EU 12 7, 13 

3, 1 5 5<?5#*$x.j£«9*Lif. mmm'^(o^^M^^^tx'm^^j:^^^m(^u>?m^ 

i^.^^^L'fcv^je*^ HQom-^^et^is^^tx m-^om^WcKis^^Xit, ^ {1) <D 
10 0 7 6] 

m^^l 0 HZX^^aLyiry-Vim<Dm^^m^^X. /N'UT-7-;^/-Kt1-#^l 0 

3 J: t) u ry'ji^y- rmm^nt>fi. v 7fs^^~ Ktt#^ i o 3 j: ^^n* u r 



tj^oT^ 2 6 90/K^^i--5>I18<^^^=fT^J*ffiV^/illlI<7)m^l^> 269X2=538i^ a 7 
(clock) iE^S t f o -E^x-ff. 5 Omo^tJiiL^-t^tf 9^^ie)^^{i^ ^f^P-^ft-c'*^ 
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10/ 



oJeZoJ^^y ^mvf-r^^t^^'^^m-c^ ^ ^ ^mmi^w^m a o o (j^ 26900/90)^0 

I 0 0 7 8 1 

yu~\ (frame) B <D^^ V T / - Kr^^ ^rff o T v> ^ K i::, 2 7 1^ - i^ g^) ^ ^^'^ 

i«toi^3 (#269/90) i&<Dmmw:r-mi'^-rMx^^^ti,zfj:n. +^n*^-Bij-e*^o 

[ 0 0 7 9 1 

^^tc. ^y-K(^«»*l^^l^fTd-tlcJ:o-C«^Sr^f^:lr^(full parallel decod 
10 0 8 0] 

mi2ft^m8<Di!k^m^\r^^M^^^^^ (t?-tifc^2/3. ^^-^^90) iu^-f^m. 

m 2o4i^fi-ef±> 'Kffl^^'; 2 0 2 tfct42 0 6)5^^. 2 6 

^^;!;^I-55:f^;^.^T^^iCf^m<^1$ffl>^'J 2 0 6 ^fct42 0 2tcM§ttTV. 
<o -eUT. mi 20«^M^^^>itfflv^^ii:r'^i)7iL«-f-*«^^^$ti;So 

m2tU^-C. U^mmt. lo<^$#ffl^^'; 2 0 5. 2 0(^;KX*^#x.^«2 O 
0j3it/2 0 3> 2O(^)M^^'J 2 0 2:feJ:y''2 0 6. 3 0ii<^^^ 7 ^ 7 - h Bt»l? 
2 0 li;f!;M2 0 l30. 9 0«O/n'U T^;vy- KtmS2 0 4i7!;M2 0 490*^'c>'&^o 

2 0 6{i. T-/;vy- Kft»^2 0 4i7!;M2 0 4 90^^^^^^ 

■fe-vD206i7!»SD20690=^^-Ci^B#lC^fflL. ^<^B#g'J ^^^^^J^/^/il^J,^ <fi^i 
^ 7-t-'7D206i;n;MD20690=Sr. > ^r- 5^02071 75MD20790 1 Ltgyc^ffi U -j^m^jK 
■;l*l#x.M2 0 etc. .;,4r-i^D200(D200i7!;MD2009o)i: t-C«-r^o ^X*^#x. 
£s2 0 0}± ^ffi^^'J 2 0 6 7&^'b«^$tt/c^ <y-fe-yD200i7!jMD2009 0<^m#^. 

ms<o^m^m-^tzi)^^xiSLXfmk (x^#x.) > ^^^^ ^^^-^#^2 o iiTi^s 

2 0 l3olw, > y-fc-v'D201i75MD20l3ofc UT-St^&i-^o 

-^^■^?/-m»^2 01.73^2 0 1 30(4. 0^^^«^$aj 
^>y>fe-i^D201i7IjMD20l30^ffiv^-C^ (7) L/c^^'oT^^#1rfTV^. ^<^T|[^<^>j^* 
#iptt-l)P< y-b-v?D202i7!jMD2023 0*> ^ffl^^V 2 0 2 kz^i^-t^o 
[0 0 8 61 

i^m^^') 2 0 2{±. M^<0^^y^>'-y^^^^ 0 li;!»M2 0 l3o:6-'b«*&:&tL 
^^-v^-D202x7!;SD2023o*^T|iIB#(i^^L. ^^^/^^.^^^J^^^ 
vD202i:?!;MD2023o=^> ^ y ^-yD203i7IjMD20330 t LT, ^fcaofeXtt#x.^e2 0 3 

ixtl#lk«2 0 3ti. iiffl^^U 2 0 2;*^t>tt«&$tt7t> y-fe- i;D203i>i!;MD2033 

ffi|E#2 004-3011373 
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^-'J: 11/ 



0 4 90 ^ <t- v^D204i7I;MD20490 t Lr^^ir^o 

7y'l\-mn^2 0 4i7^;S2 0 49oi±. ^Xn#x^E2 0 
..^-v^D204.;^MD2049oi:, SMffl^^U 2 0 5 ^^?,^#&$*vS^^Mf'-^D205i^ 

iD2059o=^fflv.T^ (1) izLfz^^^xmnt^^r^^. ^a,mn<o^^nhti^^y^-^ 

D206i7^;MD2069o4:. 'A^<0^m^^') 2 0 ei^m^&l-'&o 
[0 0 8 91 

m=l, 2, • • 3 0) <^)»^^Sr75L-CV^i>c, 

m 3 ^^l y ^ 7 - 2 0 1 mi 0 i -^^ ^ - ^J. jJJ,,^ 

■f ^ T O I - V > T m fi" ^ * o 

lv-1 7!)nOT2 2 li:^M2 2 l9t3^tL^tL«$tt^o tfz. 7 7-fe-vD221i7!7SD221 
! (V-) <^m±<4t-)' b-e*,;5> 1 Ify Y<Dn^^y hD223i7!;SD2239 75^ EX0RI511^2 2 6i 
7I;S2 2 6 9^C-?-^^-rtL^^$tt^i:i:^^^> EX0RIiII^2 2 SlC-^^^^ti^o 

LOTV2VAM2 2 l9t±. ^*J-4tD222:7!;MD2229 (Ivil) KMLX. ^ ^7) t^im 
^ (Ivi DOTt^^^fof^ 5 e-y hOTS»^m24ipMD2249 ( Vi 1) ) * JJt^ 
ttlmt. ^nW^it#ll2 2 3i7!;M2 2 39ti«^^^c 
l9(i, T^»^mD224i7!;MD2249 (Ivi I) ) =Srtra#^2 2 2 tC-KfeTSo 

iSi^2 2 2 {i. Tt#^mD224:7!;MD2249 (Ivil) ) (l^T^J^JJ 

i2 2 3 7S2 2 39tC«*&1-;6o «»^2 2 3i;!;M2 2 39J4. Ttir^^D225^^^. ^ 
lMJD224;^i)2249 (Ivi I) ) *-?-tlWM»t. 5 e-y h 0«#1tD227z5SD22 

vvi*^^*i6?>nf.^ (Ivi D^l^^LT. ^<^m#<SD227i7!;MD2279 (i = 1*;%8 

^ (Ivi I)) ^LUT2 2 4i7!rM2 2 4 9 H^ttW^^i-^o LVr2 2 4.7^^2 2 49{i 
, Jti>|«D227i7!>MD2279llML-C. ^ (7) I'^lt^ # ('vj ^ 

If 7 b (?)?t#^:i:D228i7!>MD2289 ^^^ffi tTm:tI-^'2)o 

-^!^EX0RilI^2 2 5li. ^XOn^^y ^^223i7!rMD22390«fW|M^ta|-t^ 
bD223i7!»SD2239<^*#=^^f ll^ >y >cO^»^226 (IJT^ <^ 

3i7jmj)2239^ii^ ftxm-Ltz 1 \£y h«0^^1ltD229i;!r^2299 ( i ^ B tX<7) 
nsign (vi) ) =Sr^fe-cm^J-t^o 

^ ^ / - Kfi-^^2 0 1 »-e{±. LUT2 2 4 i7!;M2 2 4 9^^?>m:^J$Ji;^^ 5 e «y M> 

mnmm)22B,7bmj)22S9^*irix^ru5y£y v Tv^^^^A^' v-t 

2 2 69:&^^m^$*T.^^^«D229i75MD2299^tV^'f^**±^t^^^^^ 
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^-v^: 12/ 




[0 0 9 61 



I 0 0 9 7 1 

-^-o^fT^T-^^s o=}f<^f-^yi5'>^-K««i"'^''-*^> HI 1 2 o«-^^g{±. ma 

^2 0 ii{±. lai d(Dm^tmm.os'o<D^ y^-^;^mm\znni-^:it^^x-^^m 
^mj^tij:oxi3n. m^o^a.'y!^/-vnw.m2 0 i27!fM2 0 i3o{±. mi 300 

[0 0 9 9] 

p (p = l, 2, • • 9 0) om^aj^^UTV^;5>o 

II 1 4 O/Vu T y ;v y - Kthir^ 2 0 4 p « . 0 1 1 U T -/^V / - Kft^tl 1 0 

sSL^ la 1 4 (^/^*'; ry^v^ - Km-#^2 0 4p'e{±. «txtt#x.^a2 o 3 i)-hmm 

^fi^h. ;^4i[f^J<7)#1ft::^}St- ^•f-^->'^^-K^^^^6e-7 h o ^y-fe - vD251i 7!; 
MD2515 -y-fe-vui) 75^^^TlW|B#lcK^iitn. •ettWj!jn»^2 5 2i:n;M2 5 25 

4pt::i±. 2 0 5 ;d^^^MT'~^'D271^#«&$*t, -eo^Mr*- ^D271l±, 

*n^^^2 5 2i7l;M2 5 25^::^^$^^*o 

ijSi42 5\l±. ^TO^ •y^i-';^'D251i7!;SD25l5 (p< y -tr- vuj ) ^^»'->JJ{j' 
b oa»'(ilD252 (1^IJ^<^P< -fe- v^OM-fii ( j = 1 ^^Ib 5 tT?0 2uj) ) €rJnMlf«^ 
2 5 2i7bm2 5 2,\zmmi-^o mmn^2 5 2i7I;M2 5 25{i. Umm)252^>h. 
-l:-5^'D251i7!;MD25l5 (pf-y-b-yuj) ^^M'ti^n-f^o M«^^2 5 2i7^ 

M 2 5 2 5 fi i^-CO=K>6- P> O > y -fe - vui oa#1ilD252*- ib . V^^:«- ib O ^ «y 

-vD251i7iMD25l5 {^y't-i^ui) ^^tL-r«#t-C. -g-oM^^il (j=l5&>^4t 

J^ll!^M#S2 5 2i7^;M2 5 25{±. M^-ft ( j = 1 ^^ib 4 S -e02ui) IC. ^« 
7^-^0271 (uoi) =Srijn#t-C. 6 e -y h 0*nSiaD253i7I;SD2535 ^^Vr^)vy-V' 

lloltV^ /^'UT^;^^-Ktl-SII2 0 4p-C{±. ^ (1) <^tS^;&^^f^PtL. ^ y 

^ H 1 4 ■C'li> y -t - e y > ^^^^-lirT^ff- 6 e «y h IcST-'fk:^ 

v^<5,^)i)i:LT. /tVT:/;V^-m^§l2 0 4pS:^LTV^;S>o tTt. 1114<^lill^fi 
1 U T y ^ - K t^^iS^ 1" o i ^ T-^atS^M^ i: L -C H 8 O^d^^f^J K^^^^ 
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^-i^: 13/ 



- 0 4 i7!;S2 0 49000 t>Ol 5li{±> |1 1 4 

^ (1) o^^vrfjvy-vim<o^^niz. ^ (5) otS^tt 
m 2oil^«lcj:Wf. 2 6 9li*S^t::mi-*^'^-t-vi-^-C«rl^n-;.^ 

9 ^k«-r^ ^1^2X50=100^ n ^mm^^^^^^^ }L\zt^^. viv^'^mmm.^^-' 
mlll^^mi2<D^^^mm<omK. -^xi>^xxi.^^<. ^^Zt^V;;'TJ^^ 

l##K^X^ll C. Howland and A. Blanksby. "Parallel Decoding Architectures 
for Low Density Parity Check Codes". Symposium on Circuits and Systems, 200 

^\Wm-Xn2\ E. Yeo. P. Pakzad. B. Nikolic and V. Anantharam, "J^I ^rchi 
tectures for iterative Decoders in Magnetic Recording Channels , IEEE Transa 
ctions on Magnetics, Vol. 37, No. 2, March 2001 
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^02 0 0 3-2 9 4 3 8 3 ^ ^-'^ *• 14/ 

lo-f4^^';T;v(serial)lc^f9^fe. ir-^-cmi V^Hfull parallel)) 

^o>6>-fo^^J V;Kparallel)) Mt^ :^?i5&^*^o 

?*^?rpipeHne)<b-r;&^&:&^*^*^ ^^^^^ l^J^^^^^ ^'^^^^^ ^ 

iti^ 1 1 \i-'j<D^m^'cm^n^'if 0 :^^-c-i±. u-jy^ (logic) <Dmmm.mi)'iz 

7&«ilL<'5r;&o 
l»® * jP^i- ^ ?t * 

^r^fS i 9 t-1"S C hT&s-ei So 

mS£#2 0 0 4-3 0 1 1 3 7 3 



^Jftm 2003-294383 ^ ^"'^ • 1^/ 

RAM (Random Access Memory) -eli^^tt. RAM{±> p<7-fe-v-r' 

[0128] 

^: - $ ten ^ S i ^ li-t- S c: ii *«t? § ^ o 

[0129] 

1 (^m-^^^^*iBii#a* ^ ^ {c-ssx * i ^ i^-r * - ^ ^ * o 

% 1 O^-lL^'^t^lBlSi^^ti^ 2 1@<^ V > > RAM(Random Access Memory) X 

[0137] 

2m<r>'yy^y^^^- hRAMCRandom Access Memory) -?-n-?ttH-<^T 
[0 13 91 
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^-v^: 16/ 




[0 14 0] 

=1: $ <b ^cii X. J: 9 1^:1- ^ >^ t § S o 

[01411 
[0 14 2] 

=Jf ^ - ^ J: «) # ^ tL<2> ^ 1 <^^-f-J^*^m. * }±» 2 T y ;v 

KcDit#<^'fifeO-a5^fTd ifcl-i *)#?>^x^f^2(^^-^^4'i^*=S:M'<#x.^afe'< 

[0 14 31 
[0 14 41 

^10t»^^^{±> Pi®<7)^x';'^y-F<7)M#0-ig|5^^fV^ |^2<7)?t»#^{±. Pi® 

<7)^j^«;' i7 y ~ Y<Dm.n<D^<^-'Mt. pii<o/N''j 7y;v/- Kojg»t =i:=ff ^ 1^:1- 

[0 14 51 

m\<r>m^^^\t. Pisof-jL^;/ /- KoM^o— sl5^^T^P1@ot^-^^t^t^ ^2 

[0 14 61 

1^ 1 O^S^^^TjspiSO^i y - KO?^^<^— S5=S:^Td <^ i: i #'b^^^P1i<^^$ 

li-ei X. ^ J: ^ ^ 1 75«-e # o 
[0 14 71 

i- -?> ^ 2 ^miBIt^^ ^ $ lb tc-ei X. i ^ twi" -2. i i: ;(»-'-C ^ ^ o 

[0 14 81 

T^;i-/- K<^^»^=ff^B#i;ffi<^ffi$tL-S^(C^t£>-t^^2<7)«-^j^'f'^*^Sr. ^*^f 
[0 14 91 

2 <0^-tJt^t'^*ffi^S:#^{i^ 2 -fliOi^ > b RAM(Random Access Memory) t? 



2m<r>-yy'!f)^^- hRAM(Random Access Memory) }±^ ^M'fm—OT Yl^7.\,zi^m 
[0 15 21 

m•t^?m(omznJB•t^m2(D^■^■M^mM'S:. iwi-or Yu:^\,z^mi-^i')i^-t^ 



[0 15 01 



[0 15 11 
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^-v: 17/ 



#m ^ $ ^ l::-! X. ^ i ^ 1-1- ^ ^^'^^ ^ ^ o 
[ 0 1 5 7 1 

i4H^fc:feLT}i. pxP(^#«A^T^J. ^(D^mrWuy^^-^-y \x^lh^\(Dn%(n 
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^-v^: 18/ 




(I 0 1 6 2 ]j 

10 16 3] . 

m*:*l i::|B«tO^-!!-^«{i, LDPC(Low Density Parity Check) o 

^ y _ K<^ra#^|B|B#Mf ^ » 1 m^i£. 1 6 (^-^ 7 ^ - Fit 

MS 1 3) B^riBLDPC^-^<o^^■^<^fci^)<^P1i<^^^*UTy;^>'- KoiR#*I^B#t^tr 

■9^2 0tll^#^ (IRIx-tJ. 01 60>'N*UTy;i'/- Ktt^SRS 1 9) t^m^^^ti 
[0 1 6 41 

y^y-mn^3 1 3i) '^^L^ mtm2omn^mi. ^^^)T^)^j'-Y(o\m^ 
'^^m<D^^^)rf)vj-Yt^n^ (^x.{f> 01 6o/-«';T-7';vy-m#if3 1 90 

10 16 5] 

mim3\zmL<^m.-wmm.^t. m^-^ir^wM(n>m.-^mm.x-k'ox^ iifiBPiso^^-y 

^ y _ KO?^#, t f^{if^lBP'(@<7)7N'V r "Z;!^^ - K<^?^^<^^^#'b^X'?>P'fi<^^t-*tf& 
3 1 1 tfct±3 1 6) 'Sr^'btciix.S'^ fcS:#llfcti-So 

m%^lVmL<om.^mmi. mim.i\,z.%m(om.-^mwxh'^x^ LDPc^^<^S:«if 
^=sr=^w-t-?.t ii^t;. Pi@oi(riB^M«^^pi^t::^^aii-^««iiiiBit¥^ m^\^ 

. 01 eoSr-fiy'-irffl^^'; 3 1 8) irfilx.* Cl «:#mi:i-^o 

10 16 7] ^_ ™ ^ 

W*:«l n'IB«<^=®-^^g{i> |t:^]«l IcIBm-^^a-^^m-e^oT. 1frBBP1ic7)-f-i 
^ y _ K<^7S#, * /c{iHtrlBPl@<7)/N'U TT'^vy - K^O^i#<^^m^#'b^^^ ^ y -b- 
^3fe^#x.^i^#x¥^ («njx.{f. 01 6<^-^J-'f ^"J y^'-^'^ MilK3 1 4t/c{i3 2 

0) •^'^hS^m^^^i^^^^^'^^o 
1 0 1 6 8 1 

mim 1 5 iciB«o«^^fi{±. w*:© 1 4 iciBmc)^-^^^-^'*^-^^ BifiBii 1 <r>m 

#¥^t±> miBPfl<^^^ y iJ' / - K<^^»i:ffiBP1®0/N*V Ty;Vy' - KOt^#^-«R«: 
tf 9P'f@<^W-»SI (^3lx.^^^ tMfS^4 1 2i) t^L. KffB^ 2 ttrsBP«<^ 
7N'VTr;vy-Ko?g#o1&^-«B^=iT^P1@<^tf#^ (^?!lx.(^. tt-^^4 1 5i) **-r 

[0 16 9] 

1 6 tc|BftO«-f-^fi{4. K*:^ 1 4 i:|Bmo«-^^gt?^o-C. ItlB^ 1 O?^ 

^ i l:: i # ^ tL^PIS <^^ic^j£i- ^ ^ l<^^-^3^'t'M:i^ =^ i^^^^fic.^* ^ ^ ^ 1 
om-^^l'i^^lS'lt^^ (^^xlf. 01 SO^^^^^^Mffi^'^U 4 13) ^r^ibti 
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^#112 0 0 3-2 9 4 3 8 3 ^ ^-'J I 19/ 

■^m^^mm^mi. 2«Ov>'^'*^V*"->RAM(Random Access M^io^^^^^ 0 

?;li-i;iiiB»2<^«^^*^**^i^i^^^«jjf22?j:e < 

^^^^^^lem^^ti. 2«<^v>^^;^*-->RAM(Random Acce^ Maiory) (^x.tf, 

tllfE#2 004-3011373 



o 



®2 0 0 3-2 9 4 3 8 3 ^ ^-'^ • 20/ 



•2) o 

m 5 5 X 5 Otf^J<^m^t::MIH^^it^ 3 0X 9 0 (^I^S^^JOf^^r^LTV.* 

^J*, KT, iit, «ffitr?!lt''"-5 = 

10 18 71 _ ^ ^ , „ V r«j o -. K fi -o<nFTFn Sill 7!;^ 3 

U3 16> -trlx^^SlT. ^ ^ /^>'r7; 

y_ ],'ffi:€l53 1 9. sows 2 lid^ib^^^ttSo 

i^iliLs 0 o^«i^ov.-cM«^-r^iif^^. ^-f^ ^f-^feW^^^U 3 
11^31 ^-^(r>r-9(n>^Ws'^\^^^^xW^-^^o 

3 1 Ui> ^tS1f^JO^^m3 0^«^^f^J<^^^5T•_^»L/.m-e 
*>S6oOFIF03 1 li7l;M3 1 l6*^'b«BK$tt-CV^^o FIP03 1 1, U-l. 

miE#2 0 0 4-3 0 1 1 3 7 3 



^ 6 SmUfi 3 0 0 .i. ^ ^ . ^ 3 1 O^/f 3 1 5 , / -^^^^^^^^^^ 
3 1 3175M3 1 Ss^^^^^^-^^l^/'^J^^^^^K^rJ^^ 



003-294383 ^ ^-'^ • ^1/ 

^^^^^^^^^^^ 

HSa86)*tr5,90)»>-^ Hf?.J..BV.T«, IffB.. FIFOS 1 

js-r ^ 7-'- 9 ifi^m ^ tt;& o 

-^rf^r^-T^tS (kill l!;^^ 1 leO^^^^-OFIFO) l.^&^^^^o 
F03 1 l2{i^1f*t^S«^fi9 ^'Sr^o 

f.Tl>liOnF03 1 6i7!;M3 1 6 is^^'b*^^ tiTv^^o FIFOS 1 6x (^ = 1',4'_ 

ic^'<;^ m t ^> t < ti» ^ ii^tr - ^'-^^ ^ ^ «^ ^ ''^ ^ ^ 

ffliE#2 0 0 4-3 0 1 1 3 7 3 
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3 0M^tC{i. i^^nm<O(6,l)i)^^{10,5)<r>mnm^M^'^^^2(Dz^y h^f^jOlO 
10 19 7] 

?!l t < firi-^^^T^ij ^ ^ ^ ^ U 7 h L V -7 h =ff^J <^ ^ <^f^-e 

*f ^ 7*- (#<itf . i|l#^=?f ^ t {± V V h iff^J ICS ^ ^ ^ ^zn^-t 
--J) (i. 113— TKl^;^ (FIFOS 1 6i7!;S3 1 6i8 0^*)(^l^— <OFIF0) 

o 

10 19 8] 

o COFIF03 1 6i<^>^*it (^1^) {4> 1t*ff^!l<^lll^J55*e>l|5^Jtl:i3tt'&tT:^lRlO 
[0 19 9] 

FIFOS 1 62iis 1 esiiWimiz^^^nnKMB'o'nxr-'^^^^L. ^ixm<D^^ 

(^m) SX^^o FIFOS 1 6475M3 1 6i2i>mUK^^^m^MJ^^'^ifX7'--S^ 
"tmHL. 'tK^fL<DM^li3X^:ho FIFOS 1 SisTIrMS 1 6 is ^ I^#tc1t*^f ^Jt^M 
fDOlttr'-^'^f&^L. ^fi^tiO-^^iiZX^^o HL, FIFOS 1 6 i8<^)l^ 1 c^S^ 
^^nm<D {l.S6)-^-h {5,90)Km^L. ^Smm (^*^f^ij<^(l,90)^^^(5,90)) K 

[0 2 0 01 

mT> mi 6 3 0 0 0#l$OKj{^lcov>TMlcm^i-*o 

[0 2 0 1 ] 

X-f y^S 1 0 IC}±, ■ij-'f U >y v7 MUi^S 2 0/6^^ 5o<^;>< -^-fe-v (t*-^) 
D31975*#il&$:|x^a:t ^IC, flJ^lSBS 2 1 :d*ib*^*ff^J<?5 if(^^TtcJli--2,:d-0«# (Matr 

--7 D319=^^ffl-t-l>FIF0^, FIFOS 1 li:'!;SS 1 1 6<D^:^^h^1SiL. M^L 

f^FIFOtC 5^(D;^ y't~-Jr~'S^ D319 i:tttb "C tc>gfc$& L T < „ 
[0 2 0 2] 

^f-^^^^^ V 3 1 1(4. 6o<7)FIF0S 1 I1T3W.3 1 leid^fb^^o ^J-f- :5^|&^ 
U S 1 1 OFIFOS 1 li7!fM3 1 lelcfi, •;/-f-S 1 Oj&^ib. 5oOx< y-b-vDS 
i:a6-CJli^tC##t$^i. FIFOS 1 li;!;MS 1 leti. 5 o<7)p< y -fe- vD319=S: ^ t 

tHi-f^iZii. FIFOS 1 li;i>><^> 5 0<^^ ^/-b-y (r—f^) DSlli ^JH^tcff c^ffi 
O-bPi^iJ' 3 1 2 lc«-r;S,o lir'-^t&l^^-^E'; 3 11 livFIFOS 1 li-^^h<D^ <yb 
- vDSllK^^^ffi t<^$?-Tt^. FIFOS 1 l2:^M3 1 l^^^^i^. JlS#lc. ^y-fe-v^DSl 

[0 2 0 3] 

■feVi^iJ' 3 1 2 icti, ilJMS 2 l56^fb. FIFOS 1 li7!;^3 1 leO^*,. p< •;'-b->>^ 
7'-iS'=^i^;^tB-rFIF0 (^&T^-^;6^'|jc^ffi$tLTV^<5)FIFO) OMK*^-t«#^«-^DS21 
7&s#j^$;fL^ 1 1 ;KT'-i5'^^p<^U 3 1 1 76-^ 5o<^^ y-fe--:; (7*-^) D31I 
i7!»MD31l6 3&*#^$tL-5o •feV^'^S 1 2t4. miRm^m2lK\.tiii^oX^ FIFOS 1 li 
73^3 1 l6<7)^-t,<^, ^:£7'-^;^^M<^m$tL-Cv>;2,FIP0=§rM*^L. -eoji^RL/iFIFO 
-fy-h^^-^fttzb^xD:^ y^-'JT-i^i:^ ;>« y -b->^D312i: LT. y ^ - K 
1353 1 3 ic-g^^f -So 
[0 2 0 4] 

^i-yi^y- Kti-#fP3 1 S{i> bo<D^:^-J^ J-Ymn^3 1 Si7!7M3 1 S556^?> 
'^^l.o f-i-;' ^ / - Kfi-^IPS 1 3 ict4> ^Vi;^3 12 ^iff-LX 5-0(D^ «;'-fe-$^D312 
am^^fi. ^(D>^ y^-'Jmi2i)^. -f-^y ^^y- Ktt-#^3 1 Si7!»M3 1 3 5<^-etL-e 
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.#02 0 0 3-2 9 4 3 8 3 ^ ^-'-^ 23/ 

-e-n-rnti^ i o tf^^ ^ ^ - Kwi-^f? i o i i: ^ t^-* o 

iii^^L^^U 3 1 614. 1 81@OFIF03 1 6i7!;M3 1 GistJ^^^^^o ^t"'-^ 

cO^^ffitOll-Tm. FIFOS 1 627!^M3 1 Gis^^^b^). Um^. ^ ^DSlSa^J^cJ 
131 S^^^fflL. -feV^^S 1 7lC««&i-^o 

7ll{i. fUW3 2 1^^?>FIF03 1 6i7!;|3 1 6 J,^.^^^^ 

.'?jrU/-Ktt«»3 191*, 50«M-yT^;^^- m»S3 l 9.7553 1 9 = 

ai|E#2 004-3011373 



#02 0 0 3-2 9 4 3 8 3 ^ ^-'J 24/ 

^ffl^^U 3 1 8^^'b5ooS>»r'-^D3mW$^x> ^<^^«t'-^'D317^N T 
^•^y-K4ii3 19i7!;M3 195<^-5-:KWClo-fo«j^$*i,^o ^^>l^. ^^VT 
y^W-K^SIs i 9S^:\uy^^3 2 l.>^^J««^D326^^m^^tt. ^OMfP«^ 
D3267&Vx'UTy;V/-Ktf-^^3 1 QiTiMS 1 9 s lw>0t«&$ti'^o 

.!'VTy;W- KimflS 1 9:7!;M3 1 9sti. ^ ^ - i^D316 i: . ^^-^^^U-t 
1 9i7!;S3 1 95<^^m#'b«5oO.<y-t-i^D318>S:. -9- ^ 'J v 7 Mll^ 3 2 

•^5 ^ i 1 1 hiii^ 3 2 0 T^;v^ - mnu 3 1 9 & o^^^j 

^j.^ ^.;,^,_«7D327«^#X^-9-^^";-)'^V7h*^TV^, ^D3 
19i:L-C. x-f ^^3 1 Ot::'8^^-r^o 

Jy-m»S|5 3 131.. ^J^^^D323^^^^V^^^7 b0l^3 1 4 t.^^^ 

321ti. MK«^D325^-lrV^^3 17. J^f t^'^ii'^^^Trl^ JS^^^ 
91'. flWM-tD327«:-t-'f^'U-y^'i-7HiK3 2 0tr«^*&i-*-tl.i»). ^ti--rtt5: 

i-^ljfcji! .N'VTy;W-m»gB3 19l.t±. •fe^^^3 17«r^LT. 5oO.( 

ttigE#2 004-3011373 



Wm 2003-294383 ^ ^-i^ 25/ 

yjt-'jmie (s'ly^-i^ni) i^mm^f^^o BD*>. ^r-'i^^m^'i') s i 6i±> » 

T'S 3 QT'^^^tL/^FIFOS 1 6 i>i^?> 5 oo^ y -b->?D316i ^iWt^lf^tb 
Lx -e<7)fiLx FIFOS 1 6275M3 1 6izT!)^hi>^ ^ y «fe-yD3162 7^MD316i8 

[0 2 2 1] 

•feV^'^ 3 1 7tc{±. Si]®)S15 3 2 l>e»-^FIF03 1 6i7!;^3 1 ^i%<Do%. ^ y^-^y 
(^_^) ^gg^tB-TFIFO (E^ftf'-iS'Ti^W-^fli^tt-CV^^FIFO) <^ail^=^^i-M«^€-^ 
mumm^ii^ i^r-^m^ ^ U 3 l 6 ib p< -t- v-r- ^'D316i75SD 

316i8;&^^«$*T--5.o -bl/^^3 1 7{i. g*^lM-^D307lC Lfc^^oT. FIP03 1 6i7!;M3 
16i80^*)0. ^:£T'-i5'755if<^ffi$^-CV^^FIFO^^*^L> ^<Dm^\^tzYmi)-h^ 
^^^:bb^<D^y^-Vr-^^. ^7-fe-vD316i:L-C. /n* V T^;!^/ - Kth»3 

1 %\z^^irho 
[0 2 2 2] 

[0 2 2 3] 

r-^D309 {^mm-Moi) i^mm^ii. ^(o^^mr-^^^mK /^'j t-/;v/- 

3 1 9i7!;M3 1 gsO-e-^fL-r^tlcio-foft^^tL^o $p>ic. T^-^v^ - KtiiStfU 
3 1 9lCf±. »JffllSB3 2 l75-e>®]ffil«-^D315;&*tt#&$tL. -?-<^«)«I«-^D315**/n''; T-/;v 

Kft#^3 1 9i:)^M3 1 ^%\zmm^i^^o 

[0 2 2 4] _ ^ 

/N'V ry^V^- Kti-»^3 1 9i;!;M3 1 95{±. ^ -fe - v^D316 1 ^ ^#7'-^'D3095r 

^:i:5 0<7)^ •;'-b->»D319=£:^ie)^o 
[0 2 2 5] 

BP*,. flj«3 2 l7&VN'VT:/;V/-m»3 1 9i;ft^t-f Sftim«-tD315t±. ff^ 

OH 1 1 x-m.m L fe«ij«j«-^Dio7ic*i-jSi-^ ^) oT'^b > r-rr^j- Ktf-»^ 3 1 9 

175M3 1 95{±x SlJt®'(i-tD309ict7t^^^V>. -bV^^3 1 7^^LT. S-f-^t&^P*^ 

3 1 6/&^^'^:^s^^ >y-fe-vD3i4 (D316) w 1 o-f ott«^m-t t ^> ^ 

-fir-^ffl^^'; 3 1 8/6-?>*^$^X7t5o<^)^MT'-iJ'D309^x -etL-PtL 1 ^-fo^;^ 
[0 2 2 6] 

TsTV-f^Z \ (r>Wmm. y^r-yT'SS 2ic».^. /A'';Ty;vy-m^S5 3 l 9{± 
, /N'U 77';v/- Kti-#^3 1 9i7I;M3 1 95<^>'^*V T"/;v>' - KiRJS:<^^*#'c>^^ 5 
p{ y •t-S^D319 -fe- vvi ) 4:'t'f U 7 M5I1^3 2 0 iw^*&L. r y 
3 3 I'ittfo 
[0 2 2 7] 

XT-yyS 3 3 tci3V^"C> -if-f Mill^S 2 0 ti^ /<U Ty;vy - m^SB 

3 1 9**P>#i^$tt^5o<^^ y-fc-i;D318*. •9--f V y^">7 h-rS 

o 

[0 2 2 8] 

JL#:fi<jlC{i. -ij-'f U MEli^3 2 0 T7';w>' - Ktf^SR 3 1 9 ^^'b 

y -fe- v^DSlST&s^i^^tt^ i: 4) IC. %mn 3 2 1 :d>P>x y -t->^D318^3*^)S-t- 

;?,;K5&*^ift*fi'^J^**5V^'C7Ci: ^^#fe^f^ij^r ^ v^^yy > Lfc^)0-e^)^ 

:$-<7>«# (MatrixT-- 9 ) **i-fl]»M^D327^««if^$ tt^ „ -9- ^ ^"J y '> 7 MHi^ 3 
2 0 {±> tlJM-^D327=S:7Ctw. 5 00^ y vD327^-'J-'f ^ V ^J' "> "7 h L. -f-Ofe* 
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#IS2 003-294383 ^ ^~v^ : 26/ 

S-^ '70319 i: LT> ;^ ^ 3 1 0 IC-WI&i-^o 
[0 2 2 9] 

7.v--J-f^ 3 3 <DieLati:{i. XT^-yT'S 3 4 C^.^^. 7> -f ^ 3 1 0 fi> 7 
V7 Mill^3 2 0;6-^««&$tT,-5> 5 00pt -7^::-vD319«r>KT'-i5'*&^^"=E'J 3 1 1 tC« 

[0 2 3 0] 

*#KflCl4. 7.^ v^Z 1 Oli{±^ ^-f ^ Melius 2 0 76-^ ^ -b- 

-^') D3047&-'ffi«&$tt;&i:i:^)H, -g-o^ -y -fe- vD304^5^3fctT?!j<^ i:'<^tTl-^i-t"^*^<^ 
1fm^Si-^#Pffi-^D3127&«'»^$tL^o ;^-f •^■5^3 1 Of±^ ft(l^9«-f-D312llLfc**oT. 
^ y^_o;D304:g:;|§^-rSFIF0^. ;K7'-^M^^U3 1 1OFIF03 0 0175^3 0 06 
(ry^a-hmm^. ^S^tfcFIFOlcsot^^ .y^:-v-f'-i5'D304^* i:ie)-CM*l^#^LT 

[0 2 3 1 1 

■?-UT> ^T'-^^&^ft^^V 3 1 1OFIF03 0 0i7!rM3 0 Oisii. y-^S 1 Od> 
[0 2 3 2] 

Xt- ^T-S 3 4 0Mmti> Xr-yT'S 3 5l::B.^^> M^SP3 2 1{±. /n'UT-/;V/- 
Ktl^«i53 1 9i::J:»}^ ^«^icO^ ^r-':^75*^R#$^^7t>6-i:'^ ^^fimt. ^^^^^ 

[0 2 3 3] 

V7&^?t# ^ tm^L tzm^. X r- y ■/ S 3 6 i::Jt*. x -y ^ / - Kst^SB 3 1 3 {± 
[0 2 3 4] 

*#WtI{4. ^x-y^'y-Kttir^3 1 3t;l±. ■fcV^'^ 3 1 2 =Sr^Lr. 5 0(^p< y 
^:-yD30275«^^&§:l^^o iPt>. ^r-^M^^ V 3 1 1 (4. Xx-y 3 4-e^^$ 
tL/cFIFX)3 1 5oOp{ -y-fe-vDSlh (^-y-fe-vvi) "^m^KW-^tHL. -tO^k 

. FIFX)3 1 l27!;M3 1 l656-^<>. jllMS=l^. ^ >y ^- v-f'- rJ'DSllBT^jMDSlle tK^ffi L 
, 3 1 2 tl^^-t^o 

10 2 3 5] 

•tl^^^^ 3 1 2t3{4. flj«lg53 2 ly!)-ibFIF03 1 1175M3 1 l60^*>> ^ >y-fe-'>v- 
-i?*l^<5^mi-FIF0 (^:Sr-^5&^'«<^m$n-CV^-&FIF0) OS^^^I-M^ff "^032175^ 
«^$tL^i:^^>l::> ^r- i^^m^"^') ^ 1 1 ^^ib^^ y •t-v^T'-^ D311i 7^7^03116 tJ* 
-e^^^aSo •fe^iS^iJ'S 0 1(4. S^«-tD321tcL7t5&5oT. FIF03 1 li7I>M3 1 
^*><7). |S:£T'-^«^ffi^tt-CV-;g,FIFO^^«?t. -e<7)^#^LfcFIF0^>^«*&$tL;5> 
5oO^ •y-fe-vf'-^'Sr. ^ -y -t- v^DSll i: LT. f-i -y ^ / - Kft^fK 3 1 3 

[0 2 3 6] 

KW-#g|5 3 1 3 (C (4. 3 2 1 55> lb mmm'^liS22:^^mm^M 

o ^^Vi^/-m^^3 1 3(^^^-yi5'y-Kft»^3 1 3i7!;S3 1 35(4. fU^#-^ 
D322(C^o'V^-C. ^ 'y-t--:^D302^ffiv>T. _L^L:fe^ (7) (C Lyi:*«o-C|^^(C^a. -y 
^ y _ K^^|«:firV\ -eOY-^^M^-e*^ 5 o<^p< -y -fe- vD303 U y -fc-5^Uj ) 

^ o 

[0 2 3 7] 

fiP*.> fU=ilfP3 2 1 J&^^^i y ^ y - Kftffgl5 3 1 3 i::'gfcf^i-*iW)^W«-tD322{4. mm<0 
mi 0 -e^e^ L/i«iJiaM-f-D106(c*}-J£i-S f) '^"^*> ^ > -f-^ -y ^ - Ktl-^lff 3 1 3 175 
M3 1 35(4. $lJ«I#-^D322(rLfc75--V-. -b^^^312'§r^tT. ^I^t'- 'J 
3 1 l,5-ib'jei'^'&^ -yfe-'^DSll (D312) ^tt-rixlo-r<5K^fflL'Sr75^^e>s ^:i^>y 
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^-^j: 27/ 



A //y- V<^m^i^W^^^^ 5o<^^ ..^-vD313=^^^^U «.^v7 Melius 
1 4 \z^-72 tr. ;^-r 7 3 8 K^tso 

^ T'S 3 8 \z^^-X. i; V7 MHi^ 3 1 4 7 iJ' y - Yff^U 3 

4(i $.W-^D314^7nl^. 5oO>-.-t-vD313^^^^^V«.^''>7hU -^O^^^^r 
^ y ■fe-v?D304i: LT. j^-f ^■^3 1 5JC#^&i--So 

v7MiI1^3l4 7&^'b«if&$^^5O0^-y-fe - i^D304 ^^f'-^'^«^>-=eV316l^m 
iwitti! ;=^^v^3 16lc{J:. ^^^Vy^v7Mlli^3 14;^^?>. ^^^^j;,;^ 
D324l'L/^^--^T. ^«y^i-i;D304^M-r^FIFO*. JnlV^Ti^ 

IvX^ 3 1 6OFIF03 1 6i7!7S3 1 6i8l4. T^-^ -^^3 1 6 55- 

ib«^$k^;5o<?5^ ,y^;_y7»-^D304*t i:«e)TM#«*fil-'^^^<o 

-:^^i^l^S4 0tCi3V^r. i)«lSI53 2 ll±, •^x>y^'y-m#«l5 3 1 3 1CJ;») 

y - mi«i5 3 1 3 ^^ - >^ ^ ^ - K^^^^f o t f : ^ ^ 7 ' f If 

^^!^-5^304^5«r-^D309^fflV.T. ^ (5) 0^»*ffv^. ^^^^i^^tr 

miE#2 004-3011373 



#M 2 0 0 3 - 2 9 4 3 8 3 ^ ^-i^ *. 28/ 

1 7 {i/T^Si-'fe^o 

^'M 1 3. •9-^^V«y^'>7MiIi^4 14. 5 o <7)Wt#fj 4 1 5 1 T^jmi? 4 1 5,^ 

©1 9 7!;MI1I2 2?rffiV>T. 01 8<^ti-»4 l 2 <7)ti-#^4 1 2 i jMtt-^ 
saV^ i3J:rFtt-:i:^4 1 5<7)tm^4 1 5iratt-»^4 1 55^:01 0^)^^^^^ 

m#^i 0 1 f^^^^ - 0 3 toMt.c>v.-cm^i-^ 

o 

, . • 5)^mmmir^Lxi^y). 112 2 ft#giS4 1 5. (k=i.2. . • • , 5) <7)» 

i^ V ^^rT^V/-m#^i3-'S:^<:o-e{±^^<. ft»S4 12k*«f-*')'^^-^ 

mK#2 004-3011373 
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^-Z^: 29/ 



& O 

\\Xl^2\ Olt»^ 4 1 2 . {i. r n A t y n .y ^ B j^^^^ f^, 

4 1 SiC-K^&L. 1112 2<^lt»S^4 1 5k{±> ^^'^^ 2^^:17 ^'^^'^ 

i^fl 2 2(^11-^^4 1 2kt-{±. ^-^^^^^Mffi^^'J 4 1 3^C^§|^$:^^T^ 
•e^ ^2 QCOFIFOjjJ^'J 1 5 5;&«^^^»^^^V*o 

i-^L^dfi! ti-W4 1 2{i. ±aLfc^ (7) mT«-t^ 

>; 4 1 oii«t-r^i^$-*^o tt-»SIS4 1 5{±> Ji^tfc^ (5) ''i^J'-*'^^f^f 
#^1fv>. ^0»2c7>i^#0^^1?*;2>«^^4'i^*v«ra-^^^^:^^&a^ffl>^^^ 4 1 

[0 2 6 31 
licSl 

Vi=V-Udv 

... (8) 

r 0 2 6 5 1 

BPt,. ±^L^c^ (5) lcL/i55^-9^2<^^#<0^*#^^Sm-^^^^*v{±>^« 

^ (7) (omm^m^^i^^Mmvi^^if)^^ (i) ±jiL^^^ (5) 

tlor!4Um4 0 0-C{±. W-#«R4 1 2tcJ:^^ (7) Ji^^J ji),^^^'^'^ 
144? 5 SS^» 2 OTg#0^*^m^^*i: LTffi:^-r^ C i: i O . LDPC^^# 

aiiE#2 004-3011373 
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^-z^ : 30/ 



^ (7) i:^ (8) KLtzmmKOim^m. «^^*^5^J 

eSSf-fSS^*'; 3 1 6 ^^m^. «iT^joiom (J2g) 

Me-y hici:**#t/c1«fc^^o ff-#^4 1 5 {4. Wt-#^4 1 2kJ:-&£l^ 

^ o 

iLU4W4 0 0-e{4. tf#gP4 1 5^^ ^ (5) '-l-^-^'^f i^HiSl 

[0 2 7 2] 
[0 2 7 3] 

m^^-f^^Mffl^ 4 1 0i;{4. tt-#g|S4 nnU4: 15\iZX^m2<D 

^1 T Kv^^^-^bm^i^ (Kit) i-^o 

miE!^2 004-3011373 



2 0 0 3-2 9 4 3 8 3 ^ v *. 31/ 

[0 2 7 51 

^ ^ i; 7^2/7 Ml]^4 1 1 Km^ir^o 
I 0 2 7 6 1 

i^ll l\'yy hmmi 1 iKit. m-t^^^^Mffl^. 4 1 O^^'bSocom^ 

^6 1 Iti. g]fflI«-f-D619«r7Cti> 5 o 0^-^^*0410 ^al-^#x.^-iJ-'f ^ V •y5'v7 h 
tlTV>. -5-Oj^:*«rm-^^*«t*D411i:LT. t|-#gi54 1 Zizm^-^^o 
[0 2 7 8] 

tt-#g|S4 1 2{i. 5o<7)ti-#f|4 1 2i7!;S4 1 2,i}-h^^^o $^^^4. 1 2Kit^ 
irVyi^i^yVmmA: l lUt-h. nnU4 l 5tCj:S^2 0?*#<^^*#'^^^^5oO# 
■i-^4'i^*D411 (^2 0«-^^*^*) v«^&$n;5>^:i:ii::. 

4 1 375^^. Iffil. St#lf 4 1 2i7^;M4 1 2 s J: 1 (Oi^#<7)gJ#^^2 5 o 
0=S^^4'^*D413 mi<D^ii^M^^W:) ui^J^m^fi^ ^<7)5 0(^^g■^^>^>^*D411 

5oO«-^^4'^«D41375«. nn^4: 1 2i7!;M4 1 2 5 l^i-etL^^i^^^^ ^^^o t fz. 

nm^4: i2K\i. mmu4: i it-'bpmm'^^^m'^m^fi^ ^<Dmmm^^^i9:^\ st 

#114 1 2i7!;M4 1 2 5lc«|^$tt^o ^ris, flJIW«-^D419{i^ 5 0(?)tt-»^4 1 2i;^ 
S4 1 2 5lC*SO'(t^t?«)^o 
I 0 2 7 9 1 

tm^4 1 2i7I;M4 1 25{i. ^tL^'tLm-f-^1^^*D411i:m-t^'+'^:*D413^fflV^T 
* (7) i:^ (8) \,ZLfzi;)^^xmi<Dmn^'if^^^ m^M^mW:M12 (vi) 
I tt»4 1 2 14. tt#^4 1 2i7!;M4 1 2sr^2:^im<om^nhn^^^^m^5o 

0 1 5 o(7)m^^4'^*D4i2^«4i-^f ^'-^ 4 1 3 izm^-t^o 

[0 2 8 0] 

m^j:. 2^(Dz^yv}v^'- vmit-hmm^fi^o m^M^^^^m^^^') 4 1 3ic{± 
ti-#^4 1 2^-h5oou^m^^mm^mm^fi'^tti,iz^ mmu4 1 7^h^ 
i-^4'^*4 i3(Dm^^^'^mm't^mmm^^i2o^^mm^fi^o 

[ 0 2 8 1 1 

$*v;2, 5O(0a^^4«^*D412=^Si:ie)TM1-^i: luetic. gElC^ fC*>S 5 o<^^I 
#^4'^*D412=Sr^*ffiU. «^^*j^*D413 i: LT. ft-^¥S154 1 2 i^^J^^ '^ 1^X1 
Mai^4 1 4tC«i-^o in*>. «^^4'^*^^ffl^^V 4 1 314. ?t»4 1 2hJ 
^ i^V y-^'yy Vmm^ I 4 l::«^-r^«^^*^mD4130K.J^ffibi:. l|-»g|S4 1 2^- 
?>«^$tl'^tI-^^*^*D412<^#i^^h =Sr. i^^tw^ff ^ o 
[0 2 8 2] 

^r^. m^^^^^^Mffl^^U 4 1 3ir{4. WW 4 1 2 1 

ffiSEJif 2 004-3011373 
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^-P: 32/ 



•9! ? ^ V ^ I V 7 MUSS 4 1 4 li. a^^^-^^mfflffl ^ ^ i; 4 1 3 5 f 

*^«D413tCJtj;&^S:|^*#^'J<^ 1 ;{|5^S;ff^jnj3V^t:7Gi:'Sr;|>¥^it'fT^J'&fc jo^^ 
Tu7^ >7 b tJ^O-e*^:0^^ffi^ (MatrixT--^) =^«-rfiKa^^D421^^^«^&$ tt 
;S> -9-^ V y v-^ MHi^ 4 1 4 t±. SimM^D421«r7nl^. 5 ofiO«^^^'^«D4134r 

[0 2 8 4] 

tl-:agiS4 1 5lis 50(7)m-#^4 1 5i7!;S4 1 5st-h^J:^o tt-»^4 1 5tCti. 

^ V7 h01^4 1 4:6^^ 5 0<7)=S^^*^mD414#«^$tL. ■?-<^«^^*^mD4 
tt-S:fl4 1 5i7bm4 1 5 5 0-eftWt'«^^^^o tf^> Bt^«54 1 5lC{i. $ 
-pffl^^U 4 llT^^h 5^<D^mr- ^M17 mm^) ;*W$tt^ ^<^^#T--t5'D4 
17# ti-»^4 1 5i7!;S4 1 5 5<^'etl-rttl^'*i^&$tL;So ^^l-. itW4 1 7 1C{±. 
flj^il54 1 7:S-'bW«-^D422«*a:&tt, -^(^fim«-^D4227&stf#^4 1 5x2M4 1 
55l^«^^$tL:&o *0^€^D422J±. 5ooti-#S4 1 7i;n;S4 1 75li*^<^« 

r 0 2 8 5 ] 

ft»tf4 1 5i7i;S4 1 55{i. ^firim^M^mm)Aut§:mr'-^dAi7tim^^x 

* (5) HL^*«oT. ^*t-?tL^2<0«»=Sr^TV>> «-^^4>^*D415^^a6;i.o Bt# 
^4 1 5{i^ ft»ll4 1 5i:/!7M4 1 5 5 0^2 <7)?S#<^^^#^tt;g, 50(;^«-t^<4'i^* 
D415(v)^. m^^-l-^^lt^ffl^^'; 4 1 OlC{it«&i-^o t/i. Bt#SP4 1 5l±. V>i 

[0 2 8 7] _ 

7.tx\z. imi^nomi in^ii^hm^ m'^txr^^^^irh^mr-^Yi^in^. 50 

h^t<Dmnm-^^o ^^^-^ ^#ffl^'=eU4 1 (word) ^ti. LD 

^■T?*;& 5-eS!iJ)#L;t1it<^i sx'^io 

[0 2 9 0] 

;4 1 7{i. $lJ^»'B-^D418«r^^-'f V .y v'V MhIK4 1 1 1^. «««l«-^D419«:tf 

miE#2 004-301 1373 



Jl^im2 0 0 3-2 9 4 3 8 3 ^ ^-v^ : 33/ 

i w 

4 1 0. •4f^^';-yi'->-7MPij^4 1 1. m-W4 1 2. m 

1J2 Ll 80ti-»^4 12<^tt-#ll4 1 2x<^«^J^^-t-:^ti-;'^^ll|-e*;5.o 

i^f gl2 ti-##4 1 2lHOV>Tfi^i-**^ ti^^4 1 22:^Mti-#^4 1 

tt-554 12i«L-CV>;|.o ®2 10«-#^4 12ilC{i. ^rn^.^ck^*# 

^IM^m^A 1 2i(i. tlJM4 1 7:^^^>«^&^ti*ijy«^419tc*c^^^^^^ 

^ 4 1 3 ^, 1 o-r o=^<^iit f^f^f^f^^^l^^^^ 
10ii#<^^*#^ttf^«^^«MmD413 (uav) ii. "^-^^Jr/.V-^^f^^Vl At 
P>lo-fo^^&*:fL*«-^OT^*D411 (v) i:=lrffiv>-C. ^ (7) (8) 

1 'o<om^M'¥m^Mmmm^ii. 9 ^ li^f 
V) t6}£y hom^M^m^^m (udv) ««f^4 suzmm^ii^o tit. nfn^ 
4 1 2iic(i. fijSST 1 7,&^e.f)j^«-^D4i9:&w^*^. ^mmm^BAi9i,^^v^^ 

'd432 isiZ (vo ) ^^xoRm4 4 o^c«^$^^> T^s^y v<DmnmA 

33 (Ivil) 7&5LUT4 3 2 H'^^^^T'^o 
LUT^Wti iS6*t#D433(lvil)liMLT. ^ (7) tcislt^ ,4 (Ivi l)O^Sp^Jf 

[0 3 0 01 

ffliE#2 004-3011373 



ii003-294383 ^ ^"'^ • 34/ 

m^m 3 3 fi.T»^*D434 (^(iv.i)) ^^ziit^V^itltlT^'i^Tl 

m-^mmi. 0 7f)^h l^mit-t^o m^i^. fr<^m* (row weight) I^^J 

vMr^^'«#^^^^9e. >0€D435 (-li;t^=V*'I?! t 

i =^^t-CV^<5>^436^. 9 1f7hOlgD437i:LT. ^ ^ ^ ^ 5 ^^^^4 3 7 

ftlW'P#D4m^ ro J <Dm^. -t ^ 4 3 5 l±> ^ 4 3 6 ^d^-btt^^ 

i^$tLSi-C% kv>^^'4 3 6t±. |5IiI«#$tt/i^(lvil)«:. -fe V^' 4 3 5 fctn# 

^In^FlFO^^^^) 4 3 8t±. Vv:^^ 4 3 Q^^hmfz^Mmidl = = dct 

if 6*4«^^^/^1fiD437*^^^ FIFO^^^J 4 3 8 ^>^«^^^^438^^^^^^^^ 

Wt-r. ^(DWLWm (i = l75^'b i = <ic-l^tr02#(lvil)) «rj)^#1tD439i:LTLUT 
4 3 9 ICffil&i-^o 

il)))^ffi:t)-rSo 

i±l)^il^1tL-C. EX0RIili^4 4 0 li. ^ 4 1 H^ffl^^TV.^ 1 e-. h 

oiD442?i^e.>D432tOjim6^I^M^m#|^;l^^^|^^^^ 

43r.?4US*#^mD441 ( i = 1 ^^*^2°^i??^"'^r^nf .irr 1 f ri 

^ o 

tiJgE#2 004-3011373 



2003-294383 



^-i^: 35/ 



If 7 VU32^mn^flfzmM42 ( i = l:*^e> i =dc^-eonsign(vi)) J, 
•y V<DimAZt L-CVv^^ 4 4 3 iZtHtll^X^m^^^o VV:^9A 4 3 g^tT 
V^;5,'ISD443=&, 1 \£v }-(Dm\iAAAtLX^V^9AA2hmm^A 4 Sllft^-f^o m 
mm^Um^ ro J O^^. ^: 4 4 2 f±, WT.^ a a 3 ;6>f.«^^_tL/c#D444=Sr 

mux.. Vi^;^^ 4 4 3 irai*LTsmffl^-^^o BP*.. ^^tf^iJ<^lff^^B-^^-C21 
H**)S1-^«^^'=I^^^D411 m^^^m^v) i^^C,i^^hiLfz^^\^y V\iAZ2i^mm^ 
^htX. V'j7.9AAZ\i. frli»t/i^^. -kVi^^ 4 4 2 i:EX0Ria&4 4 5t3m 

[0 3 0 8] 

— FIFO^^V 4 4 4 {4. V'J T.i' A A 3i)^h^tz-^£mAAA {\ = lil^h i = ^ct 
-C-(7)nsign(vi)) ;i;^™Ri]!^4 4 5 iC'KI&$^^tWK> ^g^^e H)432«:il® L. 1 
If y V<DmAA->b frEX0RIiI^4 4 5lcm^-r*o EX0RI1I1^4 4 5{±. 4 4 3^^ 

*l.f^'(iD444i:. FIFOp«*U 4 4 4 /5-'btt*&$!fT'/v:1tD445fc <7)SHt&fi<J^a^n*?I# 
-rl^ ticj: f?. mD444=^. >(tD445-e^^L. 1 e-y h <^>|^»^^*^#W)446i: fcm 
:^jt^o BP*,, EX0RlsIi^4 4 5{4> ^Sfi^^J<^Hf l^S^^-^*^ 1 
miAUi)-hi^ibhiifz^^^y M)432 (sign(vi)) O^^lil'S:, 1^5fc^f^J<^BFf^<^ 1 
&'t:hm.-^M^f^miA\\i)-hiSiibhiitzn^\£-J YmZ2 (sign(vi)) m#LT> ^<^B^ 
#-11 (i = l7&-f>i = dc-l*t-onsign(vi)) *|fe#^446i:UrailJi-^o 
[0 3 0 91 

tt-^^4 1 2it?{4. LUT4 3 9 >6-?>ffi* ^ttyt 5 If > O^#^*D440*T& 5 h 

t-f^ht^^z^ ExoRii^4 4 5*>'bm^i$tT-/ci e-y \ (D^Mmm^^w^^^ 

-r S -g-fl- 6 If y h ;6««-t^'4'^*D412 (m-^^*^*Ui ) tLX^ti^P-^o 
jJ[±l)i^L tf»^4 1 2iT'{4. ^ (7) (8) <D^nm^^^ 

^$tti«^^4'M*D411 (v) i:m-t^4'^*D413 (udv) (D^-^mt^X^^tz^. ^ 
n^A 12i{4, 9l®<^«-^i^'^'i^*D411;&-^**^tL^9l@<^f^^¥^*D434 (^(Ivil) 
) ik^m^^^nYO^^') AZSt. 9l®<^^^-^lf y hD432^S]i$-ii-^FIF0^^'J 4 4 
4=^*-L-CV^^o ^fOfi^7&^'9*m<7)1f<7>^ ';'-t-v*t1-#i-^J:^t-{i^ FIF0^^V4 
3 8 i:FIFX)^^V 4 4 4 It -5) 31]^!:^^ -eo^f ^oS^O-fttc^fb $n^o 
[0312] 

02 2(4, mi 8<^ti-#^4 1 5<^>tt#^4 1 5i<0«^^?!l^^i-rn y ^HT-^^o 
III2 2-e(4, ti-#^4 1 bx\Z'^^.-xmm-r:bi)K ^W^A 1 527!;Mtt-^^4 1 

tf'^mWxkt. n^^A 1 2{CJ:;|,^10?t«0^*#^^-L^^«-^^'^'^^ (uj 
) Y^>^^^X^f^^\£y y\zml'it^^X^^^^i><OtLX. It#fl4 1 5i 

02 2<J>m-k^4 1 5il4, $IJM4 1 7;6-f>««&$tt;i>$im#-tD422irli^V--C, ^ 
>(iffl^^U4 1 6:0^*b lo-f-^^<55^^**tS^<i7'-^D417 (^M-Ituoi) "^^^'-L 
-ji^i/vym^A \ Aii-hl^-r-oU^^tit^U-^r^^^mAlA (uj) t^rfflV^T. ^ 
(5) tCt/^7&«-)ll2<^T^»*=}T9o 
10 3 16] 

tiJiE#2 004-3011373 



#^2 0 0 3-2 9 4 3 8 3 ^ ^^"^ ' 

mm^\>^22\t. -bViJ' ^ 4 7 3 H^^^tt-So 

^ O 

!?!l«iSr7 5f4k?I roj^^^^^^ 

vy;^>S^4 7 455>^«S^$=f^/>:'ltD472=Sr«t. ^'-^^ ^ ^ 7 4 Uffl^LW^ifi^^' 

?4kJ^ifirv?i^4 7 4tt. mmn^nfzm^^ ^v^^Aisttm^^ 



& o 

#?TSe*sa***a»»««M'5 0 2 t 5 0 3 *-l=.«*S*l.S. 

aiSE#2 0 0 4-3 0 1 1 3 7 3 



mm2 003-294383 



^-v: 37/ 



m^M^^W:^^^^ 0 2 i: 5 0 3 ti. tf»^4 i 2 i 1 comnom^^^ 

i4i*4LRAM 5020^107 KVX^^?>^18 ^ K^^^^^^^^^ ^ ^ O^i^f 
(15 15) 0«^1J (5X50W1f^'Jii> 5X50#.k«^^t-3oyLJt 

oSStfkS^-ontr. »2 i1f@^^^^2 5lfB*T«^ii^**5;i-*^-^*^*^^ 

m^it^t^hSTo\^^%X^<^ 1 lC^£^1-;2>«-^^4'^*D4l2(D502)^. ^^T^: ^> 

i^W^J-e*^ (6. i)>5^^ (io.5)^^n^T?ij*«fi£1-^» 2 '^/^J^^^i^JJ-^;^!,, 

ffifE#2 004-3011373 



#02 0 0 3-2 9 4 3 8 3 ^ ^ * 38/ 




•7- KfSl*, 2 7t?ft4. 

o 

^ >^ i; y ^ V7 hili^4 1 4 lC'^^1-'l)o 

0 1 liJi. tt»SP4 1 2^^^ 5o<;)«^^*M*D412^W$tt^i:^^^^^^^ 

fif 5???fTlti%i1»«^D420itC*-:^v.T. m^^^^*»fflRAM5 0 2 t 

gE«^$^tv^^miilc^tt-»^4 1 2trJ:^«l^^|^<^^*2f4^ IIS 
iiii^l.;^#fflRAM5 0 3 KH. X-f -y^S 0 1;&>^ 5 0<^«^^*^IP:D4m^ 

^4 5 1 4 ^^^M^^^^mmmiS O 2*^^«^!-^*^*D503;&*«^^$tt 

JUiE#2 0 0 4-3 0 1 1 3 7 3 



:M2 003-294383 ^ '^-'^ • ^9/ 

7:^:i:^SIS?5SSLrm5 0 2 5^^m^^;^^^j— ^^^^^^ 

1 2 fc-'f'f i^^) y^-yy Mh1K4 1 4 lC'KfcT4>o 

& o 

t 0 3 4 3 1 

I12 4lC:feV--C. mma^ (t) ^^L-CV^^o 

*D502=^. 5 9 m^lt-C^^ffl L> ^ ^ ^ 5 0 4 t^tT ff-f \^ 2 ^ ^ 

tlttttttlTM^^^^^^^^^ ^^^^^^ ^ E^^tTl.^^^ 

o 

,-5.r-^7. <^o(r>i»-&i^*M«D4127&«;=^-f -yf- 5 0 1 ^r^LT. m-^^'1^^*D502i: UX 

IS'v^? : tltlttllm^M^^^r^m^^^m ^ f^x.^f^r mm^fx^ 

004-3011373 



#M2 0 0 3-2 9 4 3 8 3 ^ -^-i^ : 40/ 



. 4 T 3 i 5 6 5 oom^^^^*D413^ 

«,t*«W«*e»D413*»««S^*,"*K._««ffl4 17* 

^^U-'^->5MiII^4l4{i. ^r#«^D421^7ElC. 5 o<^^J;^* J JD413|^^^ 
«' tH;^ 4 1 5 t- ti ;^ 5^ , y S 5 0 1?* -f ^ J- -> -7 HBK 4 1 4 * 



BilE#2 0 0 4-3 0 1 1 3 7 3 



#M2 0 0 3-2 9 4 3 8 3 ^"'^ ' 

^ V ^ Ma]^4 1 1 {i. ^■^MVm^^mm^^ J ^ iv/j ^t^m 

r :'S#*D4:9..*^^^x 5 ( 7 ) « (8 > ^^^^ J 

2*Sk*5S"tn *;t-°Si6#, trm«stts. 
e*(iv2?«««Sffl^^y 4 1 0 1 4 1 3-<of-*»«^) 

tliE#2 004-3011 3 73 



2 0 0 3-2 9 4 3 8 3 — - '^-5': ^^Z 



t^iliU 1 5. ^M^^V 6 1 6. i3j:tftJW6 1 7*^^«^^^^o 

^ 2 ? 1 1 2 8 .i. m^OS 1 0 .... - KSt|^ 1 0 1 tmi 1 O.. U T 
._,,=.^^10 3i:'e:h.^tt|^-<^ll|-C^^^o ttz. 112 9 tt. W^^e 1 2k Ik-^.^ 
. . A'lS^M^J^^t-C^^, 03 Ol±. 1 5k (k=1.2. . . • .5) com^ 

<Dm^ If 7 °h ^ ft#-r ;& 7- n ^ E i: IWl^l' $ ^t-t: * o 

M«5 1 0 3 o/t>; r - K«»«-ff^ ^° --' * H t n»K»«es*<.rv>4. 

[0 3 7 81 

ffi|iE#2 0 0 4-3 0 1 1 3 7 3 



#M2 0 0 3-2 9 4 3 8 3 ^ ^^'^ ' ^^Z 



[0 3 7 91 



o 

5<;)tt-«:§f 6 1 siTbmmn^e 1 5 5-eiT^t^^T^^'-^^^^> ^^^^ 

10 3 8 21 

[^91 



w=I Ivi'lx n sign(Vi') 

i=1 ... (9) 



[0 3 8 31 

mi 01 



(1 0) 



uj = 0-Ulw|-lVi'!) xsign(Vi')xsign(w) 

10 3 8 41 

mi 11 

Vj' = 0(|vil) xsign(Vi) 

- • • (11) 

'"^^^ B|E^#2 0 0 4-3 0 1 1 3 7 3 



2003-2 94383 



^-'J : 44/ 



I 0 3 8 9 1 

iJJ.T> El 2 6 <oa-f-^« 6 0 OO^SI5<Ott#l::':=>v^-Ci^«Bt-Si^"^*° 



I 0 3 9 2 1 

^; ' I b 01^ 6 1 1 Kit. ^^^^r^1^mmm:<2l iiitnfifnrSf ? 

^ V ?5 7 mi^ 6 1 1 ^ 5 o<o«-^^.t'jg*D6ii im 2 <^«^^*f \ 

^rio ^J^«-^D620ti. 5oOtf#^6 1 2i;?!;M6 1 25l'*S<^^i-^'^*'5,o 

tliiE#2 0 0 4-3 0 1 1 3 7 3 



^WM2 0 0 3-2 9 4 3 8 3 ^ ^-i^ l 45/ 

6 1 3 IC^I"'^), 

M,XCi iS-l-r iS-S-^^M;^^^^^^^ 6 1 0<^7-K (word) ^(i. l315<om 

? ' I V -7 MilS& 6 1 4 II li. m^^^'^^l&^ffl ^ ^ 'J 6 13 *^ ^ 5 o 
^ -9-^^V^^>7MiIi^614J±. i)1i9«^D621=S:7ni::. 5 J^D613^ 



^6 1 7i7iJM6 1 75t-*ii<^#-^'^*'2>o 

ffli£#2 0 0 4-3 0 1 1 3 7 3 



^#M2 0 0 3-2 9 4 3 8 3 ^ ^-'^ ' 

^ . ,^ T^-f^I (^■tt^'J' ^) D6l6:d^^tt-^^U 



2 9 OtWrS 6 1 '.Kt*, # D -/ ? c k ifttiteS n. ; O D , » c k 1*, 

'^^^^^ {tiiE#2 0 0 4-3 0 1 1 3 7 3 



• 47/ 



^#^2 0 0 3-2 9 4 3 8 3 ^ 

-C. ^ (9) HU/i*«9^1<^?^^*^^° 

^04131 *^.r.]-y>^v'7MllKr611*^'b«l&§^^5o06^; 

10 4 141 , ..s un fi ^ ? lC*&^$tLTV»i) 9 T^'> ^^'^ 

3 2 tiU ^ $*^2)o 

'^^0 4 161 ^,^.«,Aq^l± Vv?X^ 6 3 2 lC«$tLTV>*^ 

1) ^ WL. «D634i: LT. ^ ^^/.^.^A^^^^ "^^^^^ 6 3 3 IcWf ^ th^\z. 
;MtTV.SW34^ 9 I. ^^1^^^^ 6 3 4*^^#l& 

$tt/dtD635*S^t. ^:i2iiiitn (iiS?^^ <^m^1tD632 (IviM) 
^.S^ilTO 1 ^ W . 6 3 3 »C« 

vJX.^' 6 3 6 ti'J ^ $*^*o 

i:LTVi^;^^ 6 3 8 lc{ii^L-r^^|-^Jo W^^b ft,|<ai4g-tD620 
. 1 ^0^639.L-C^... 6 3 7 i^^^^^^^^^^J 0 0 4-3 0 1 1 3 7 3 



t^m2 0 0 3 -2 9 4 3 8 3 ^ ^-'^ ' ^8/ 



^tro\<DiM^ Wi^i^eSlit. l^'J^^eSS ^^h^^^ ^xf^itD639^^ U 1 



, S3 0<^pms3'b i , 2-1^ i^-T'n-y'^ti -^ay c k^-^ffit 

TSw^ e , SD653 ( iv.^ 1) f ivisf,?r^^^ y^ur* 

tt. -e<^SimM-^D622{±, -bl^^' ^ 6 5 6 izmB^^^o 

hOfI#^i:D656 (r' (Iwl- Ivi' I) ) «rffiiJ-r^o 

irixORUe 5 Sli. W^^-y VD651 (sign (w) ) t^^^y hD653 (sign (vt' 

tblEi|#2 0 0 4-3 0 1 1 3 7 3 



»m2 0 0 3-2 9 4 3 8 3 ^ '^-'■^ ■ 

v«a»@»D656«Te5 vr-, > (r (i.i- i i ) ' ^.f f 

fSB 5 3*c>#if&S#^4 1 e-y bW«D657 (sign M Xsign (vi ) ) 

mDefs (U3)%^ Sn#ll6 5 4lC«^$tt^i:i:Ml. FIFOp^^U 6 5 9t.««&^^*o 
i^inlli. 6 1f<yhOliD658 (ui) VvX ^ 6 5 5 i^M?^^■CV^^ 9 ^7 b 

i?iIcS;&imS1-^«D658 (Uj) ifi^n^^^tX^^ Vv:^^ 6 5 7 J±. 1trliia»$ 
^t/.T'lS^. -tV^i? 6 5 6 i:ijn^^6 5 Sir-St^i-^o 

o 

E1-MtD658 (ui) *^»LT. ^cOi^nm ( i = 1 i = dv 1 fCO Su, ) 5r 6 

esoT'Kstry bo^itlt (ivii) i)K Lure 6 n'^^$*»'*i^i^^>t- ^jiIilh y h 

(DW'^^iy y (sign (vi) ) ^mm65tLXmtl^^^o 

ffllEJff 2004-3011373 



2 0 0 3-2 9 4 3 8 3 ^ ^""'^ • 

[04381 -^nn^ ^(11) <^?g^75*trt» 

O 

10441] ^^y.rf-7ni>-7n4 i3itF2oO'>;x^^;v 

Bc»'^*1&S^fflRAM7 0 2 i: 7 0 Z^<Dr- ^ omi:^^^-^^ ^^^^ 

10 4 4 5] ^a-&^*^**&S^ffiRAM7 0 



IP*,. »j^T^i?'J^> ^^L.'ii5ln ifJiT^rR^SI 
10 4 4 61 ^^^v., ,j,^t.«ci OT KV>^l^ti> mi 5C0l^*^T^i 

^^^^'^ aJiE!{f2 0 0 4-3 0 1 l373 



0 0 3-2 9 4 3 8 3 — ^ • 51/ 



2b -5 o 

-t^f^mi&^fflRAM? 0 3 <^ 7 - 2 6 -e*^o 

=5ri3, 1113 2t;i5V^t:. mm\t^ (t) «r«Lt:v>^o 

oi^^m ty^c^^^*^^^^ ^ 7 0 4 ^^LT, ^ V y ^ ^7 Mais 6 1 4 



ti-#gl5 6 1 



ri:^^2(7)T^#<7).^*#'^=^''-«-^^'1'^^^610 (vi') *-B?c^ffl^*^'> 

Millie 14 tt-^ase 1 5lcm*$^^^o 

10 4 5 61 , o „ o 

ai|E#2 0 0 4-3 0 1 1 3 7 3 



2 003-294383 — ^->^ : 52/ 




^mm^B^ m^^^^wos i: lt . ^ 7 0 4 ^^^^ ° ^ ^; J 

W*mMRAM7 0 2(i. ^J^«W203^^^-r7K^:=^U, ;^ ^ v ^ 7 0 1 ? 



[0 4 5 91 



ffiiE#2 004-3011373 



#M2 0 0 3-2 9 4 3 8 3 ^ ' ^-'^ ' ^^Z 

10 4 6 5] uraBS.« 1 A l±. ^I-g-^ifM^^ttffl^-^ 



10 4 6 91 ^ - -^c 7 n-r-fr^ iJ ^ V7 MHIfee 1 4*^e> 

D62275»*tm^6 1 5i:JI;S6 1 SslC-^^^tt^o 

HiSE#2 0 0 4-3 0 1 1 3 7 3 



#^2 0 0 3-2.9 4 3 8 3 ^ ^^'^ ' ^4/ 

lit I i^^ir^jy^i^yymmeii k a. m^^f^^Mffi 6 i o 

SJflcks-r^W*^*D612 (w) «r«^^4.^*^^ffl^^'^ 6 1 Sl^^^f^o 
itt^ll SOMmti. ;.^«.7'S7 6^cm^. m^^^^Jl^^ffl^^U 6 1 3 

^&^t> Xx^yS 7 7 llBtfo 

i° t^S 7 7e*.v.T, M»«t6 1 7«, tt«lt6 1 ^ '=i^^^*^22S5S« 

^^^^^^ miE#2 0 0 4-3 0 1 1 3 7 3 



0 0 3-2 9 4 3 8 3 ^ ^-'^ ' 

P« 3 6 0^3 9 2-e2bo-C'{> J:v»o 

10 4 8 91 -Pi-± hJ|=fo::i:^)-e§^U> V7 h-^^T 

t^i^iT^ifc^)^^ Jo 7«<^ga^/7 b^^^ ^^^^^^ 

> tf ^ - ^ (7)-^ife05I^S<^»^^ TP t T * o 



^R0M9 0 3 lC^*IB^l-'^*5<Cfc7&«t'i*o 

^ ^ * ?. £ I -^r, =^ ; i± -7 V ^ -> ^^Vf-'f ^ . CD-ROM(Corapact Disc Read Onl 
*,^v^±tyt:> ^°^J^f.'*\ 1^5^ DvTcDigital Versatile Disc). B^t-^ 
y Memory), MO(Magneto OP^ical) x ^ ^^D^g^tai ^ ^^^^^^^g^ji-^^j^ ( 

ffi|E#2 0 0 4-3 0 1 1 3 7 3 



#02 0 0 3-2 9 4 3 8 3 — ^ • 

^ - V 7 b ^ 7 i: U rUtt-r ^ - ^ * o 
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